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UNIT 1

MEXAHHUKA - PA3JIEJI ®U3UKHU

[l

. I/I3yane ciaeayrmme ¢JoBa 1 CJIOBOCOYCTAHUA:

. science — nayka,

. hature — npupooa,

. to exist — cywecmsosame,

. vast - epomaonsiii, MHO2OUUCIEHHDI,
. matter — gewyecmeso,

. carefully — enumamenwvho,

. Various - pazauunblil, pasuvlil, MHO2OHUCLEHHBIL,
. to occur — ecmpeuamucs,

. nuclear — soepmuwiti,

10. in addition to - 6 dobasrenue k,

11. distinct — omoensvnsiil,

12. to merge — ciusamscs,

13. to deal with - wwems oeno,

14. primarily - nepsonauanso, cnepsa,
15. knowledge — 3nanue,

16. relative to — omnocawuiics «,

17. motion- dsuoicenue,

18. scientist — yuenwuii,

19. velocity - ckopocme.

O©CoOoO~~NO OIS WN -

2. Ilpouwmraiite Tekcr. Pacckaxure, YT0 H3y4yaeT MeXaHMKA U KAKHUM
00pa3oM OHA B3aUMOCBA3aHA ¢ QU3NKOI:

TEXT1

PHYSICS GIVES WAY TO MECHANICS

Physics is one of the most ancient sciences about nature. The word "physics"
takes its origin from the Greek word "phew-sis" meaning nature. Physics is the
science studying various phenomena in nature: mechanical motion, heat, sound,
electricity, magnetism and light. Physics is one of the main sciences about nature.
The development of other sciences depends in many respects on the knowledge of
physical phenomena.

Physics is divided into two great branches, experimental physics and
theoretical physics. The first is the science of making observations and devising
experiments, which give us accurate knowledge of the actual behaviour of natural
phenomena. On the basis of experimental facts theoretical physics formulates laws
and predicts the behaviour of natural phenomena. Every physical law is based on



experiments and is devised to correlate and to describe accurately these experiments.
The wider the range of experience covered by such a law, the more important it is.

Physics is divided into half a dozen or more different fields - mechanics,
sound, heat, electricity and magnetism, light, molecular, atomic and nuclear physics.
These different fields are not distinct but merge into each other.

Mechanics (from Ancient Greek: pnyoviky, mékhaniké, lit. "of machines") is
the area of mathematics and physics concerned with the relationships between force,
matter, and motion among physical objects. Forces applied to objects result in
displacements, or changes of an object's position relative to its environment.

Theoretical expositions of this branch of physics had its origins in Ancient
Greece, for instance, in the writings of Aristotle and Archimedes. During the early
modern period, scientists such as Galileo, Kepler, Huygens, and Newton laid the
foundation for what is now known as classical mechanics.

As a branch of classical physics, mechanics primarily deals with bodies that
are either at rest or are moving with velocities significantly less than the speed of
light. It can also be defined as the physical science that deals with the motion of and
forces on bodies not in the quantum realm.

Historically, classical mechanics had been around for nearly a quarter
millennium before quantum mechanics developed. Classical mechanics originated
with Isaac Newton's laws of motion in Philosophig Naturalis Principia Mathematica,
developed over the seventeenth century. Quantum mechanics developed later, over
the nineteenth century, precipitated by Planck's postulate and Albert Einstein's
explanation of the photoelectric effect. Both fields are commonly held to constitute
the most certain knowledge that exists about physical nature.

Classical mechanics has especially often been viewed as a model for other so-
called exact sciences. Essential in this respect is the extensive use of mathematics in
theories, as well as the decisive role played by experiment in generating and testing
them.

Quantum mechanics is of a bigger scope, as it encompasses classical
mechanics as a sub-discipline which applies under certain restricted circumstances.
According to the correspondence principle, there is no contradiction or conflict
between the two subjects, each simply pertains to specific situations.

Often cited as father to modern science, Galileo brought together the ideas of
other great thinkers of his time and began to calculate motion in terms of distance
travelled from some starting position and the time that it took. He showed that the
speed of falling objects increases steadily during the time of their fall. This
acceleration is the same for heavy objects as for light ones, provided air friction (air
resistance) is discounted. The English mathematician and physicist Isaac Newton
improved this analysis by defining force and mass and relating these to acceleration.
For objects traveling at speeds close to the speed of light, Newton's laws were
superseded by Albert Einstein's theory of relativity. For atomic and subatomic
particles, Newton's laws were superseded by quantum theory. For everyday
phenomena, however, Newton's three laws of motion remain the cornerstone of
dynamics, which is the study of what causes motion.

4



3. IlepeBeauTe cJjeaywmme cjiaoBa u cjaoBocoderanusa. CocraBbre 6 — 8
NpeaIosKeHHil ¢ JII0ObIMH JAHHBIMHU CJI0BAMM H CJIOBOCOYETAHUSIMM:

phenomenon - phenomena, nature, natural, to depend on (upon), knowledge,
theory, theoretical, observation, to devise, accurate, to formulate, law, to predict, to
base, on the basis of, to correlate, distinct, to merge, to deal with, primarily, in terms
of, matter, hence, therefore, concept, to determine, characteristics, to govern,
transformation, to exist.

4, OTBeThbTe Ha CieAYIOLIHE BONPOCHI:

1. What is physics?
2. What phenomena does physics study?
3. From what language does the word "physics" take its origin?

4. Does the development of other sciences depend on the knowledge of physical
phenomena?

5. What is experimental physics?

6. What is theoretical physics?

7. What are all physical laws based on?

8. What are the basic concepts in all physical phenomena?

9. What fields is physics divided into?

10.What is mechanics?

11. What do you know about quantum mechanics?

12. Who laid the foundation for what is now known as classical mechanics?

5. CocraBbTe pedepar TeKCTa, HCMOJAb3YS CJIeyIOIIHe BbIPAKEHUS:

1. The title of the text is “...”.

2. It is taken from the book “...” written by...

3. The text can be divided into ... logical parts.

4. The first part/ paragraph tells us about...

5. From the second part we learn about...

6. The third part is devoted to/ gives information about/ deals with/ describes/
gives some facts about/ contains information about...

7. The main idea of the text is ...

8. | can say that the text is ..., which is very useful for our future professional
activity.



UNIT 2

NCTOPUA ITOABJIEHUA ABTOMATU3ALINU
B NTIPOMBIIIVIEHHOCTHA

1. U3yuwnTe ciieayrouiue cji0Ba U CJIOBOCOYETAHUS:

ancestor — npeook, npapooumernw

to assemble — cooupamo, monmuposams,; assembly — coopka, yzen, acpecam
data — oannvie; unghopmayusi

to develop — cozoasams, passusams, cosepuiencmeosams, pazpabamvléams,
development pazeumue, coopydicerue; paspadomKa,; yco8epuleHCmeo8aHue

5. engine — mawuna, osucamens,; Steam engine — naposas mawuna; analytical
engine — anarumuueckas MauuHa

6. to evolve — agoaroyuonuposams, pazeusamvcsi

7. extension — pacwupenue,; pacnpocmpanerue, npoOOJAHCeHUe

8. lever — pwiuae, pyxosmra

9. loom — mrkayxuit cmanok

10. to magnify — yseauuusams, ycunusameo

11. muscle — myckya; cuna

12. pattern — pucynox, yzop, obpasey

13. precursor — npeduwecmseerHuK, npeod8ecmHuK

14. pulley — 650k, wxus

15. to punch — npobusams,; neppopuposamo

16. technology — mexwnonoeus; mexnuxa; mexunuweckue cpedcmea, automation
technology - asmomamusuposannas mexnuka, mexnuueckue cpeocmed
asmomamuzayuu

17. trip-hammer — pwiuasicnoiit monom

18. wheel — koneco, maxosux

P

2. 3aBepumTe NMPEAJTOKCHUSA MOAXOAAIIIUMHA CJI0BaAMHU U CJIOBOCOYCTAHUAMMN:
1. Simple mechanical devices, such as the wheel, the lever and the pulley...

a) did not require strength to operate.
b) were made of stone.
¢) magnified the power of human muscle.

2. The first trip-hammers powered by water operated in...
a) China.

b) Greece.
c) France.



3. The device that marked the beginning of the Industrial Revolution was...

a) the windmill.
b) the steam engine.
c) the mechanical clock.

4. The Jacquard loom, one of the first concepts of a programmable machine, was
designed...

a) in 1335.
b) more than 2000 years ago.
c) at the beginning of the XIX century.

5. Charles Babbage, an English mathematician, proposed a device that was the
ancestor of...

a) the computer.
b) the telephone.
c) the telegraph.
3. IIpoyuTaiiTe TEKCT U MEePeBEAUTE €ro €O CJI0BApPeM:

TEXT 2

HISTORICAL DEVELOPMENT OF AUTOMATION

The technology of automation has evolved from the related field of
mechanization, which had its beginnings in the Industrial Revolution. Mechanization
refers to the replacement of human (or animal) power with mechanical power of
some form. The driving force behind mechanization has been humankind's propensity
to create tools and mechanical devices. Some of the important historical
developments in mechanization and automation leading to modern automated
systems are described here.

The first tools made of stone represented prehistoric man's attempts to direct
his own physical strength under the control of human intelligence. Thousands of
years were undoubtedly required for the development of simple mechanical devices
and machines such as the wheel, the lever, and the pulley, by which the power of
human muscle could be magnified.

The next extension was the development of powered machines that did not
require human strength to operate. Examples of these machines include waterwheels,
windmills, and simple steam-driven devices. More than 2,000 years ago the Chinese
developed trip-hammers powered by flowing water and waterwheels. The early
Greeks experimented with simple reaction motors powered by steam. The mechanical
clock, representing a rather complex assembly with its own built-in power source (a

weight), was developed about 1335 in Europe. Windmills with mechanisms for
7



automatically turning the sails were developed during the Middle Ages in Europe and
the Middle East. The steam engine represented a major advance in the development
of powered machines and marked the beginning of the Industrial Revolution. During
the two centuries since the introduction of the Watt steam engine, powered engines
and machines have been devised that obtain their energy from steam, electricity, and
chemical, mechanical, and nuclear sources.

Another important development in the history of automation was the Jacquard
loom, which demonstrated the concept of a programmable machine. About 1801 the
French inventor Joseph-Marie Jacquard devised an automatic loom capable of
producing complex patterns in textiles by controlling the motions of many shuttles of
different coloured threads. The selection of the different patterns was determined by a
program contained in steel cards in which holes were punched. These cards were the
ancestors of the paper cards and tapes that control modern automatic machines. The
concept of programming a machine was further developed later in the 19th century
when Charles Babbage, an English mathematician, proposed a complex, mechanical
“analytical engine" that could perform arithmetic and data processing. Although
Babbage was never able to complete it, this device was the precursor of the modern
digital computer.

4. Ilon0epuTe K pyCCKUM CJIOBAM AHIVIMIICKHE IKBUBAJIEHTBI:

1. cuia a. to direct

b. advance
2. ynpaBiiTh C. power

d. to control

e. development
3. YyCOBEpIIEHCTBOBAHUE f. force

g. to operate

h. strength

S. Haiaure B TeKCTe AHIVIMHCKHE JKBUBAJICHTBI K CJCAYIOIIMM
CJIOBOCOYETAHUSM:

1. mapoBas MammHa, 2. HUCTOPUYECKHE JOCTHXKECHMS, 3. IPOMBILICHHAS
peBotoniys, 4. Cl0KHas KOHCTpYyKLHMs (arperar), 5. ciaeayrouuil mar, 6. BaxHOE
JOCTHKEHHE, 7. UCTOYHHUK SAepHOM sHepruu, §. oOpabotka wuHpopmanuu, 9.
napoBoil 1Buratens, 10. npeamnecTBeHHUK HU(GPOBOI BRIYUCIUTEIHHON MAIIUHBI.



6. Haiinure 9 HazBaHMii MexaHU3MOB (YCTPOHCTB, NPUOOPOB, HHCTPYMEHTOB,
CTAaHKOB), 0 KOTOPBIX YIIOMHHAETCH B TEKCTe:

t r [ p h a m m e r
g m e w I 0 d y p a
h 0 J [ w k J [ u q
Vv t [ n h t 0 0 I n
I 0 w d g k p m I r
t r [ m h a m m e r
I n e [ f b S t y C
0 0 0 I e Vv e r d f
0 p d I e I C a m b
m X y z e n g [ n e
w a t e r w h e e I

7. 3ano/IHUTE NPOMYCKHN MOAXOASIIMMHU N0 CMBICJIY CJIOBAMM:

a. engine, b. power, c. devices, d. water, e. computer, f. mechanisms, g. assembly,
h. machine.

1. Mechanization refers to the replacement of human ... with mechanical power.

2. Simple mechanical ... were replaced by powered machines.

3. The Chinese developed trip-hammers powered by flowing ...

4. The mechanical clock represented a complex ... with its own built-in power
source.

5. Windmills had ... for automatical turning the sails.

6. The Watt steam ... marked the beginning of the Industrial Revolution.

7. The Jacquard loom demonstrated the concept of a programmable ... .

8. The “analytical engine” proposed by Charles Babbage was the precursor of the
modern digital...



8. 3amornnTe mycrble siveiiku Ha puc. 1.1, ucmoab3ys HHpOpMALMIO M3
TeKCTAa:

DEVELOPMENT OF AUTOMATION
TECHNOLOGY
powered machines ‘
) . 7\
il ‘ J afquard ‘
. oom
levers windmills
L J h |
L )
¥
mechanical clocks
k

Puc. 1.1. Cxema-cnaiijorpamMmma pa3BUTHsI aBTOMATU3UPOBAHHOTO MPOU3BO/ICTBA

9. Pacckaskure, 4YTO Bbl Y3HAJIU 00 HCTOPUM PA3BUTHA ABTOMATU3UPOBAHHOIO
NPOM3BOACTBA, UCMOJIL3YS IJIAaH U3 ynpaxkuenusi 6 Unit 1 u cBenenus u3 puc.
1.1.

UNIT 3

PA3BUTUE MEXAHUYECKOHN UH)XEHEPUH

1. U3yuwnTe ciieayrouiue cJ0Ba U CJIOBOCOYCTAHUS:

1. to mount on an axle — ycmanosums na oco;

a sophisticated device/ machine — curoocnoe ycmpoiicmeo/ mawuna/
CMAHOK,

an enormous impetus — snauumwiii uUMnYIBC,

to receive formal recognition — noayuumse oguyuanvroe npuznanue;
machinery — mexanuueckoe obopyoosanue;

mechanical engineering — mawunocmpoenue, mexanuueckasi UHNCEHEPUsL;
research — uccneoosanue:;

N

N kW
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8. to evolve — pazsumscs, evloerumocs us,

9. trial and error — memoo npob u owubok;

10.a quality — kauecmeo;

11.to obtain high rates of production — nonyuums 6vicokue
npouU3800Ccmea;

12.accuracy and complexity — mournocms u crosicnocms,

13.to owe — 6bimb dodicHbIM, 00S3aHHBIM YeMY-TUDO,

14.a requirement — mpebosanue;

15.to be closely integrated with — 6sime mecno ceszannvim c;

16. a manufacturing process — npouszsoocmeennwiii npoyecc,

17.a versatile machine tool — ynusepcanvHwiii CmaHox.

2. IlepeBeauTe MpeaioKeHUs C PYCCKOI0 HA AHTJIHICKMIA:

1. Ha 3aBOJC CJICIAT 3a BBICOKMM KaUC€CTBOM BBIITYCKACMBIX TOBAPOB.

memnbvl

2. BaxHO MOMHHUTB, YTO MPH MPOU3BOACTBE ITOU JETANTH TPEOYyeTCsl TOpPOroe

MEXaHU4eCKOe 000pY/I0BaHHE.

3. PoOoThI-TIbTECOCHI HAOMPAIOT BBHICOKHE TEMITBI MPOU3BOACTBA Ojaromaps

MOBBIIIIEHHOMY CITPOCY.

o b

o0s13aHa CBOMM TIOSIBJICHUEM, B TIEPBYIO OUepeib, (PU3MKe.

Moii OpaT u3y4aeT OCHOBbI MEXaHUYECKOW MHKEHEPHUH B KOJUIEDKE.
MexaHuKa TECHO CBs3aHa C MAaTEMaTUKOM W NPOrPaMMHUPOBAHUEM, HO

6. CI0XHOCTH IMPOU3BOACTBCHHOI'O IIPOLICCCa U BBICOKAA TOYHOCTb TOPMO3AT

MaCCOBBII BBIITYCK pOOOTHU3UPOBAHHBIX aBTOMOOMIICH.

7. CtupanbHas MallMHa TMPEACTaBIsET COOOM CIIO)KHOE MEXaHHYECKOe

YCTPOMCTBO.

8. UccrmenoBanue mokas3ajgo, 4TO MPOOJIEMBI, CBSI3aHHBIE C aBTOMATH3AIMCH

MMpOU3BOACTBA, MMPCACTABIAIOT AJISA CTYACHTOB 0COOBIM HHTCEPCC.

9. CrymeHTbl M3rOTOBWIM MPOTPAMMHPYEMBIH 3aMOK METOJOM TIpo0 W

OIIUOOK.

3. IIpouuTaiiTe TeKCT U NepPeBeAUTE €ro CO CJI0BapeM:

TEXT 3

FROM THE HISTORY OF MECHANICAL ENGINEERING

Mechanical engineering is one of the oldest branches of engineering, dating
back to when the first wheels were put to practical use by mounting them on an axle
to make a cart. Throughout recorded history, people have been inventing and building
increasingly more sophisticated devices and machines in order to improve their life
conditions. Many of the machines we encounter every day - cars, appliances, tools

and climate control systems - were made possible by mechanical engineers.

"Mechanical engineering dates to ancient Greece and China, where
mechanisms like screw pumps, steam engines, clocks, seismometers and even

11



differential gears were invented,” according to the American Society of Mechanical
Engineers (ASME). Pioneers in the field - people who built the machines for which
they became famous - include Archimedes (Archimedes’ screw pump, block-and-
tackle pulley, etc.), Johannes Gutenberg (movable-type printing press), James Watt
(steam engine), Robert Fulton (steamboat), Eli Whitney (cotton gin) and Henry Ford
(automobile assembly line).

It is well-known that the invention of the steam engine in the latter part of the
18th century, providing a key source of power for the Industrial Revolution, gave an
enormous impetus to the development of machinery of all types. As a result, a new
major classification of engineering dealing with tools and machines developed,
receiving formal recognition in 1847 in the founding of the Institution of Mechanical
Engineers in Birmingham, England.

Mechanical engineering has evolved from the practice by the mechanic of an
art based largely on trial and error to the application by the professional engineer of
the scientific method in research, design, and production. The demand for increased
efficiency is continually raising the quality of work expected from a mechanical
engineer and requiring a higher degree of education and training.

Nowadays, the high standard of living in the developed countries owes much to
mechanical engineering. The mechanical engineer invents machines to produce goods
and develops machine tools of increasing accuracy and complexity to build the
machines.

The principal lines of development of machinery have been an increase in the
speed of operation to obtain high rates of production, improvement in accuracy to
obtain quality and economy in the product, and minimization of operating costs.
These three requirements have led to the evolution of complex control systems.

The most successful production machinery is that in which the mechanical
design of the machine is closely integrated with the control system. A modern
transfer (conveyor) line for the manufacture of automobile engines is a good example
of the mechanization of a complex series of manufacturing processes.

Developments are in hand to automate production machinery further, using
computers to store and process the vast amount of data required for manufacturing a
variety of components with a small number of versatile machine tools.

4, OTBeTbTE HA BONPOCHI:

1. What is mechanical engineering?

2. What was a reason that people were inventing and building increasingly
more sophisticated devices and machines?

3. What ancient mechanisms do you know?

4. What gave an enormous impetus to the development of machinery of all
types?

5. When was the Institution of Mechanical Engineers in Birmingham

founded?

What is expected from a mechanical engineer?

7. What helps to obtain high rates of production?
12
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8. What production machinery can be called the most successful?

9. What examples of the mechanization of a complex series of manufacturing
processes can you name?

10.How are computers used to automate production machinery?

5. Pacckaskure, 4TO BbI Yy3HAJM 00 HCTOPUM PA3BUTHUS MeEXaHHMYECKOM
WHKeHEePHUH, MCIOJIL3Ysl TUIAH W3 ynpaxkHeHus: 6 Unit 1.

UNIT 4

ABTOMATHU3ALIUA
1. U3yuure ciieayiomue cJI0Ba U CJIOBOCOYETAHUS:

1. to accomplish — swinoansms, 3asepuwamo

2. to weld — ceapusams,; weld — ceapnoii wos,; to spot weld — ocywecmenameo
moueunyto ceapky,; Weld spot — ceapnas mouxa

arm — mexanuueckas pyka, poluaz, pyKosmka

to attribute — npunuceieams, omnocumo

body — kopnyc

to define — onpedensms, dasame onpedenenue, definition — onpeodenenue

to ensure — obecneuusamn,; capanmuposams

to execute — svinoansams, ucnoansms, EXECUtion — svinonnenue; ucnoanerue
feedback — ob6pamnas cesnsw,; feedback control — ympaesnenue ¢ obpammoi
CB53b10; ABMOMAMUUECKOe Pe2yIUpoBanie ¢ 0OPAMHOU CE53b10

10.to intervene — emewumsamscs,; intervention -  emewamenbcmao;
NOCPEOHUUECmeE0

11.to load — 3aepyorcams, 3axniadvieams, 10 unload — eviepysicamo, pazepyorcamo
12.to mature — cospesamo

13.t0 mean — snauume, oznauams, Means — cpedcmeo, cnocod, by means of —
nocpeocmeom

14.to surpass — npesocxooums, npegviuiams

15.sequence — nociedosamenbHoCmyb, Yepedosanue,; YUK

16.production line — nomounas runus

17.to relate — ommnocumwscs; Ovime ceszannvim ¢ ..., computer-related —
CE53AHHDLIL C NPUMEHEHUeM KOMNbIomepd

18.robot — pobom,; asmomamuueckuii manunyismop,; robotics — pobomomexnuka

©CoOoN Ok

2. Mairte HIZKeNepeYucJIeHHbIM CJIOBOCOYCTAHUAM aHIJIMHCKHeE
IKBHMBAJIEHTHI. BbiOepuTe S 1100bIX CJI0BOCOUYETAHUN M COCTABBTE NMPeEAJI0KEHUA
C HUMMH:

1. BaxkHBIE pa3pabOTKH, 2. COOTBETCTBYIOIIME BBIYUCIICHHS, 3. WHTETPAIbHbBIC
CXeMbl, 4. BBINOJHATH PACY€Thl, 5. MHOTNOKOHTYPHOE YCTpOICTBO, O.
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3alOMUHAIONIAs  Cpefa, 7. SI3bIKM OPOrpaMMHUPOBAaHMS, §. H3MEPUTENbHbBIE
npubopel, 9. cucrema  ympaBleHuss ¢ oOpartHod  cBsa3plo, 10,
AJIEKTPOMEXAHUYECKUE KOHTAaKTHbIE Jaruyvku, 11. mammHHOE 3peHue, 12.
CEHCOpHBIE cuctembl, 13. obOpaboTka wuHpopmanuu, 14. JuUHEHHBIC TPOCTHIC
muddepeHanbabple ypaBHEHMs, 15. yMCTBeHHble  cmocoOHocTH,  16.
MCKYCCTBEHHBI MHTEIIEKT.

3. Moadepure K KaKAOMY CJIOBY M3 JIEBOW KOJOHKH OIpe/iesieHue:

1. Automation a. The use of computers to control a particular process
often by means of the replacement of employees.
2. Robotics b. The science and technology relating to computer-

controlled mechanical devices such as the automated tools
commonly found on automobile assembly lines.

3. Mechanization |[c. The replacement of human muscle by mechanical
power.

4. TlpoumTaiiTe TEKCT U NePeBeAUTE CO CJIOBaApPeM:

TEXT 4
AUTOMATION TECHNOLOGY

Automation is the application of machines to tasks once performed by human
beings or, increasingly, to tasks that would otherwise be impossible. Although the
term “mechanization” is often used to refer to the simple replacement of human
labour by machine, automation generally implies the integration of machines into a
self-governing system. Automation has revolutionized those areas in which it has
been introduced, and there is scarcely an aspect of modern life that has been
unaffected by it.

The term “automation” was coined in the automobile industry (about in 1946)
to describe the increased use of automatic devices and controls in mechanized
production lines. The origin of the word is attributed to D.S. Harder, an engineering
manager at the Ford Motor Company at the time. The term is used widely in a
manufacturing context, but it is also applied outside manufacturing in connection
with a variety of systems in which there is a significant substitution of mechanical,
electrical, or computerized action for human effort and intelligence.

14



Mechanization

Y

Automation

L — ¥ Y
Industrial Processing Automated Flexible
Robots Centres Lines Modules

¥
Flexible Manufacturing Systems

Puc. 1.2. Mexanuzaiusi: OCHOBHbIE KOMIIOHEHTEI

In general usage, automation can be defined as a technology concerned with
performing a process by means of programmed commands combined with automatic
feedback control to ensure proper execution of the instructions. The resulting system
is capable of operating without human intervention. The development of this
technology has become increasingly dependent on the use of computers and
computer-related technologies. Consequently, automated systems have become
increasingly sophisticated and complex. Advanced systems represent a level of
capability and performance that surpass in many ways the abilities of humans to
accomplish the same activities.

Automation technology has matured to a point where a number of other
technologies have developed from it and have achieved recognition and status of their
own. Robotics is one of these technologies; it is a specialized branch of automation in
which the automated machine possesses certain anthropomorphic, or humanlike,
characteristics. The most typical human like characteristic of a modern industrial
robot is its powered mechanical arm. The robot's arm can be programmed to move
through a sequence of motions to perform useful tasks, such as loading and unloading
parts at a production machine or making a sequence of spot-welds on the sheet-metal
parts of an automobile body during assembly. As these examples suggest, industrial
robots are typically used to replace human workers in factory operations.

Moreover, artificial intelligence plays an important role in the automation
process. This advanced field of computer science helps to program the computer of a
robot to exhibit characteristics commonly associated with human intelligence. These
characteristics include the capacity for learning, understanding languages, reasoning,
solving problems, rendering expert diagnoses, and similar mental capabilities. The
developments in artificial intelligence are expected to provide robots and other
"intelligent™ machines with the ability to communicate with humans and to accept
very high-level instructions rather than the detailed step-by-step programming
statements typically required of today's programmable machines. For example, a
robot of the future endowed with artificial intelligence might be capable of accepting
and executing the command "assemble the product.” Present-day industrial robots
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must be provided with a detailed set of instructions specifying the locations of the
product's components, the order in which they are to be assembled, and so forth

5. BbiOepuTe npaBUJIbLHBINA OTBET:
1. Mechanization is often used to refer to the simple replacement of ...

a) human labour by machine.
b) mechanical power by human operators.
c) machine tools by robotic systems.

2. The term “automation” was first used ...

a) in the computer industry.
b) in the robot industry.
c) in the automobile industry.

3. Any automated system is capable of operating...

a) under human control.
b) without human intervention.

4. Robot is a mechanical device that...

a) looks like a human being.
b) possesses human-like characteristics.
¢) performs a variety of complex technical tasks.

6. OTBeTHTE HA BONPOCHI:

What does the term “automation” mean?

What is the difference between automation and mechanization?

When was the term “automation” coined?

Whose name is the origin of the word “automation” attributed to?

What is the definition of automation?

What does the development of automation technology depend on?
What advanced technology has developed from automation technology?
What are the main characteristics of industrial robotics?

. What is the most typical human like characteristic of an industrial robot?
10 What operations can the robot’s arm be programmed for?

11.What is the main purpose of industrial robots?

CoNoOR~WNE
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7. IlepeBenure TeKCT 4A NMCHLMEHHO:

TEXT 4A
AUTOMATION IN INDUSTRY

Many industries are highly automated or use automation technology in some
part of their operation. In communications and especially in the telephone industry
dialing and transmission are all done automatically. Railways are also controlled by
automatic signaling devices, which have sensors that detect carriages passing a
particular point. In this way the movement and location of trains can be monitored.

Not all industries require the same degree of automation. Sales, agriculture,
and some service industries are difficult to automate, though the agriculture industry
may become more mechanized, especially in the processing and packaging of foods.
The automation technology in manufacturing and assembly is widely used in car and
other consumer product industries. Nevertheless, each industry has its own concept of
automation that answers its particular production needs.

8. CocTaBbTe pedepat TeKcTa, HCHOJIL3YS IJIAH U3 ynpaxkaenus 6 Unit 1.

UNIT 5

OCHOBHBIE IPUHIIUIIBI ABTOMATHU3ALINHN

|

. I/I3yane CJIOBA M BBIPA’KCHHUA:

. available — umerowuiics 6 pacnopsiscenuu
. delivery — oocmaexa; nepedaua
. to entail — ereus 3a coboil; svizvieams
. entity — obvexm, kamezopus
. to exhibit — oemoncmpuposams, nposerame
. fuel — monnuso, fossil fuel — opeanuueckoe monnuso
. location — mecmononooicenue; pazmewenue, auetika
. molding — ¢popmoska, popmosanue; omauska
. positioning — pasmewenue, onpedenerue Mecmonoi0HCeHus.
10. product — uzoenue
11. readily — neeko, 6vicmpo
12. shaping — npuoanue gpopmot, hopmosanue; paconuposanue
13. to transfer — nepenocumes, nepemewams, nepeoasams, transfer — nepenoc,
nepemewjerue; nepeoavd
14. unit — 6ok, yzen, ycmanosxka, acpeeam,; yCmpoucmeo
15. valuable — yennwuii, nonesmnwii
16. versatile — mnococmoponnuii, eudxui

©Ooo~No o~ WNE
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2. IlpounTaiiTe TeKCT, MepeBeIUTEe M PACCKAKUTE 0 TPeX CAMbIX BasKHBIX
COCTABJISIIOIIMX NPOLecca aBTOMATH3AINH:

TEXT 5

PRINCIPLES AND THEORY OF AUTOMATION

The developments described above have provided the three basic building
blocks of automation:

(1) a source of power to perform some action,

(2) feedback controls,

(3) machine programming.

Almost without exception, an automated system will exhibit all these elements.

An automated system is designed to accomplish some useful action, and that
action requires power. There are many sources of power available, but the most
commonly used power in today's automated systems is electricity. Electrical power is
the most versatile, because it can be readily generated from other sources (e.g., fossil
fuel, hydroelectric, solar, and nuclear) and it can be readily converted into other types
of power (e.g., mechanical, hydraulic, and pneumatic) to perform useful work. In
addition, electrical energy can be stored in high-performance, long-life batteries.

The actions performed by automated systems are generally of two types: (1)
processing and (2) transfer and positioning.

In the first case, energy is applied to accomplish some processing operation on
some entity. The process may involve the shaping of metal, the molding of plastic,
the switching of electrical signals in a communication system, or the processing of
data in a computerized information system. All these actions entail the use of energy
to transform the entity (e.g., the metal, plastic, electrical signals, or data) from one
state or condition into another, more valuable state or condition.

The second type of action — transfer and positioning — is most readily seen in
automated manufacturing systems designed to perform work on a product. In these
cases, the product must generally be moved (transferred) from one location to another
during the series of processing steps. At each processing location accurate positioning
of the product is generally required. In automated communications and information
systems the terms “transfer” and “positioning” refer to the movement of data (or
electrical signals) among various processing units and the delivery of information to
output terminals (printers, video display units, etc.) for interpretation and use by
humans.

3. OTBeThbTE HA BONPOCHI:

What are the main elements of automation?

What is the most commonly used power in today's automated systems?
In what devices can electrical energy be stored?

What actions can automated systems perform?

i NS
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4. CocTaBbTe pedepaT TeKCTa, HCMOJIB3YS IJIaH U3 ynpa:knenus 6 Unit 1.
5. 3anoJiHUTE NPONMYCKH MOAXOASAIUMH M0 CMBICJIY CJIOBAMM:

a. action, b. elements, c. terminals, d. power, e. converted,
f. sources, g. transfer.

Any automated system has three basic ... .

Any useful action accomplished by an automated system requires ... .
Electrical power can be generated from different ... .

Electrical power can be ... into mechanical power.

Automated systems perform two types of ... .

The term “...” refers to the movement of data.

The processed information is delivered to output ... .

NogakowdE

6. IIpounTaiite TeKCT SA W mepegaiTe ero cojAep:;KaHue HA AHIJIMHCKOM
sI3bIKeE!

TEXT 5A

OCHOBHBIE DJIEMEHTBI
ABTOMATHU3UPOBAHHON CUCTEMBI

JIrobast aBTOMAaTH3UpPOBAaHHAS CHCTEMa HMEET TPU OCHOBHBIX JJIEMEHTA!
HCTOYHUK SHEPTUH, YIpaBICHHE C OOpaTHOM CBs3bIO, MPOrPAMMHUPOBAHUE MAIIUHBI
(cranka). Kaxiast aBToMaTH3MpOBaHHas CUCTeMa TpeOyeT UCTOUHHKA MUTAHUSI.

CymiecTByIOT pa3Hble HCTOYHUKMA MUTaHUA, HO HauOoyiee YHUBEPCAIbHBIM
HMCTOYHUKOM SIBIISIETCSI AJICKTPOIHEPTHSA. DJIEKTPOIHEPTUIO MOXKHO TIOMYYUTh U3
OPTraHUYEeCKOTO TOIUIMBA; U3 TUAPABIMYECKOM, COJIHEYHOM U SEPHOU sHepruu. B
CBOIO oOuepenb, €€ MOXXKHO TMpeoOpa3oBaTh B MEXAHHUYECKYIO, IMTHEBMATHYECKYIO,
TEIUIOBYIO U IPYTUE BUABI DHEPTHH IS BHITIOHEHUS TI0JIe3HOM paboTel. Kpome Toro,
AIIEKTPOIHEPTHS MOKET HAKAIIIIUBATHCS B JIOJITOBEYHBIX OaTapesx.

JleiicTBHsI, BBITIOTHSEMbIE aBTOMATU3HMPOBAHHBIMU CHCTEMaMH, 3aKIIOYAIOTCS
B 00pa0oTke, TMepeMEeNIeHUd U pPacloJiOKeHHH. B aBTOMaTH3MpPOBaHHBIX
KOMMYHHMKAIIMOHHO-UH(POPMALIMOHHBIX CUCTEMAaX JaHHbIE MEPEMEIIAIOTCS OT OJHOTO
0loka 00pabOTKM K JpyromMy, W TIOJlydeHHas UWHGOpMAIUs BBIBOJAUTCS Ha
TEPMUHAJIBL.
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7. Pacckakure, 4TO Bbl Y3HAJIM 00 aBTOMATH3allMHM, MCNOJb3YH IUIAH W3
ynpaxuenus 6 Unit 1

UNIT 6

MEXATPOHHUKA

=

I/Isyane cleayrmue ¢JioBa 1 CJiIOBOCOIECTAHMUA:

multi- disciplinary — MexxaucIuIuIMHAPHBIN;

to be coined by — O6bITh IPUTYMAHHBIM;

diverse — pa3HooOpa3HbIii;

to involve — kacartbcs, 3aTparuBaTh, BOBIICKATD;
intelligent — yMHBIH, OTJIMYAFOIIUICS HHTEIICKTOM;
to be incorporated into — OBITH BKIIIOYCHHBIM B;

to be featured in — ObITH IPEACTABICHHBIM B;
consumer products - moTpeGHUTETBCKIE TOBAPHI;

. achievement — noctmwxenue;

10. delivery — nocraBka;

11. refined approach — ycoBepmieHCTBOBaHHBIN TOIXO/.

CoNokRkwNE

2. IlpoyuTaiiTe 3TH CJIOBA M CJIOBOCOUYETAHMS U J0rajaiiTech 0 MX 3HAYEHUM:
Mechatronics, engineer, mechanical and electrical products and systems,
telecommunications, control, electronics, robotics, design, mechanics, technical
specialties, disciplines, programming, automobiles, replicate human actions,
software, sensors and instruments, limitations, aviation.
3. IlpouuTaiiTe TEKCT U NepeBeaUTE:

TEXT 6

WHAT IS MECHATRONIC ENGINEERING?

Mechatronics, which is also referred to as mechatronic engineering, is a
multidisciplinary field of engineering that concentrates on the engineering of both
mechanical and electrical products and systems, and also involves the merging of
electronics, robotics, computer, systems, telecommunications, product and control
engineering. The term “mechatronics” was coined by Tetsuro Mori, the senior
engineer of the Japanese company Yaskawa in 1969. An industrial robot is a prime
example of a mechatronics system; it includes aspects of electronics, mechanics, and
computing to do its day-to-day jobs.

Technology has continued to advance as time passes, and many sub-fields of
engineering have been successful in both multiplying and adapting. The aim of

mechatronics is to create a design solution that utilizes each of these diverse
20



subfields. At the beginning, the mechatronics field was supposed to be no more than
a merging of electronics and mechanics, which is the reason why the name is a
combination of the two words. However, as the technical systems became more
complicated and continued to progress, the definition has been changed to involve the
more technical specialties.

Actuator and Sensor
Technologies

Mechanics Electronics

Mechatronics

Modelling and

Real Time Data
Simulation \

Processing

Puc. 1.3. B3auMoCBs3b MEXaTPOHUKHU C MEXAHUKOM, JIIEKTPOHUKON U
pOTrpaMMHUPOBAHUEM

Mechatronics is a branch of engineering that focuses on designing, creating,
and maintaining intelligent machines that have both mechanical and electronic
components. It has been incorporated into a variety of other disciplines, including
computer engineering, systems engineering, and programming. It is used in sectors
like electrical engineering, advanced manufacturing, and mechanical systems (Cwm.
puc. 1.2.). A good example of mechatronics is today’s automobiles. Robotics is
another example, producing robots that substitute or replicate human actions using
electronic parts that respond to the commands of central computer software.

Mechatronics holds an important place in today’s world. It is featured in a wide
range of consumer products and has many other applications, including those listed
below:

1) Factory automation. Mechatronics engineering is used to create devices that
allow factory production of goods. Control systems for packaging or bottling food
and drink products are all made with mechatronics engineering.

2) Drones. Drones are a perfect example of the achievements made possible by
mechatronics. They are a blend of mechanical and electrical engineering that have
been applied in many new sectors in recent decades. From product delivery to
military operations, drones now play an important role in our society.

3) Aviation. Mechatronics is also used in aerospace and aviation. It provides us
with new, refined approaches to aviation tasks.
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4) Robotics. The field of advanced robotics has fewer limitations thanks to
mechatronics. Mechatronics has led to the creation of new sensors and instruments
that have wide uses in robotics.

4. PaccMoTpuTe accomuaTuBHy 3MOgemy (puc. 1.4.) U pacckakute 4TO
BXOAUT B noHsTHe “Mexarponuka”. Pacckaxkure 0 pasaesnax, KOTopble OHA B
ce0sl BKIIIOYAET, VISl KAKHUX LeJeill ucmosb3yercsi. Pacckakure kakoi pasued
MEeXaTPOHUKHU MHTEpPecyeT JIMYHO BAC, 00bSCHUTE MOYeMYy:

Control
Systems

Electro-
mechanics

Mechanical
Systems

tps://aviator9298.livejournal.com

Puc. 1.4. Ha nuarpamme Ditnepa c Be6-caiita RPI npencrasiens! odnacTy,
U3 KOTOPBIX COCTOMT MEXaTPOHHKA

5. [IpouuTaiiTe U mepeBeaUTEe TEKCT 6A MMCHbMEHHO €O CJI0BapeM:

TEXT 6A

MexarpOHuka — 00JacTh HAYKH U TEXHUKH, OCHOBAaHHAsI HA CHHEPTETHYECKOM
OOBEIMHEHUH Y3JI0B TOYHOM MEXAHHUKH C 3JIEKTPOHHBIMH, 3JIEKTPOTEXHUYECKUMU U
KOMIIBIOTEPHBIMH ~ KOMIIOHEHTaMH, OOECHEYMBAIOIIMMU  MPOEKTHUPOBaHHE U
IIPOU3BOJACTBO  KA4ECTBEHHO HOBBIX MEXaHW3MOB, MAallMH MW CHUCTEM C
MHTEJUIEKTYaJIbHBIM YIIPaBIE€HUEM WX (PYHKUHMOHAIBHBIMU JIBHKEHUSIMH. [IpocThiMu
CIIOBAMM, MEXaTPOHMKAa - 3TO COYETaHHE POOOTOTEXHUKH, AIIEKTPOHUKH,
MH(}OPMATUKU, TETEKOMMYHUKALIUIA, CUCTEM YNPABICHUS U Pa3pabOTKH POIYKTOB.
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6. CocraBbTe pedepaTt TEeKCTa, HCHOJb3YS IJIaH U3 ynpaskHeHus 6 Unit 1.
UNIT 7

HHPOI'PAMMUPOBAHUE MEXATPOHHBIX CUCTEM U
KOMIUVIEKCOB

=

N3yumnTe ciaenyrwomme cj10Ba U BbIPAKEHUS:

adjustment — peeyauposka,; nacmpoiixa; coenacosanue

advantage — npeumywecmso, 6vi200a, noib3a

to alter — usmensmo(cs); nepeoenvisamo

Cam — KyIa4oK, 8blcmyn Ha(pacnpeoeiumenbHom) 8ary

capability — cnocobrocmo

capacity — sozmooicnocmns, cnocobHocmy

circumstance — oocmosimenscmeo, yciosue

. consideration — paccmompenue, obcysxcoenue; enumanue; to take into
consideration — nmpunumams 60 enumanue; considerable — snauumenvuoui,
8AJICHBIU

9. content — cooepoicanue; codepaicumoe

10.to convert — npeobpaszoswvisams

11.decision — pewenue, to make a decision — npunumams pewenue

12.deviation — omknonenue

13.error — owubka; noepewnocms

14.to exert — ocywecmensimo

15.fashion — o6pas; ¢popma, éuo,; cmunw

16.to flip — nepebpacwvieams(cs)

17.to improve — yayuwams(cs); cosepuieHcmeosams(cs)

18.to involve — gxrrouams 6 cebs,; 6reus 3a coboll

19.linkage — cyennenue,; coeounenue

20.means — cnocob, cpedcmeo,; cpedcmaa

21.monitoring — cresicenue, KOHMPOIL, MOHUMOPUHS

22.proper — mnpasunvhblll, nooxooswull, Ooaxcuwii, Properly — mnpasunvro,
O0JIHCHBIM 00PA30M

23.to provide for — mpedycmampusams, to provide with — cuabxcamo,
obecneuusamo

24.raw — coipoii, He0OpPaAbOMAaHHbBIU, HEOUULEHHBLU

25.recovery — soccmanosienue,; 8038pam (K 3a0aHHOMY 3HAYEHUIO)

26.to relate — omnocumocs

27.to respond — omeeuams, peazuposams

28.response — omeem

29.safety — 6ezonacnocms, naoéxcrnocmo

30.to sophisticate — ycroorcusmo

31.to specify — ycmanasrueamn, ykazvieamo,; onpedensme

32.to store — zanomunams, xpanums, Storage — sanomunarnue, Xxpanenue; namsmMs
33.to verify — nposepsimo, noomeepacoamo

23
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2. IlpounTaiiTe TeKCT U NMepeBeANTE:
TEXT 7
MACHINE PROGRAMMING

The programmed instructions determine the set of actions that is to be
accomplished automatically by the system. The program specifies what the
automated system should do and how its various components must function in order
to accomplish the desired result. The content of the program varies considerably from
one system to the next. In relatively simple systems the program consists of a limited
number of well-defined actions that are performed continuously and repeatedly in the
proper sequence with no deviation from one cycle to the next. In more complex
systems the number of commands could be quite large, and the level of detail in each
command could be significantly greater. In relatively sophisticated systems the
program provides for the sequence of actions to be altered in response to variations in
raw materials or other operating conditions.

Programming commands are related to feedback control in an automated
system in that the program establishes the sequence of values for the inputs (set
points) of the various feedback control loops that make up the automated system. A
given programming command may specify the set point for the feedback loop, which
in turn controls some action that the system is to accomplish. In effect, the purpose of
the feedback loop is to verify that the programmed step has been carried out. For
example, in a robot controller the program might specify that the arm is to move to a
designated position, and the feedback control system is used to verify that the move
has been correctly made.

Some of the programmed commands may be executed in a simple open-loop
fashion — i.e., without the need for a feedback loop to verify that the command has
been properly carried out. For example, a command to flip an electrical switch may
not require feedback. The need for feedback control in an automated system might
arise when there are variations in the raw materials being fed into a production
process, and the system must take these variations into consideration by making
adjustments in its controlled actions. Without feedback the system would be unable to
exert sufficient control over the quality of the process output.

The programmed commands may be contained on mechanical devices (e.g.,
mechanical cams and linkages), punched paper tapes, magnetic tapes, magnetic disks,
computer memory, or any of a variety of other media that have been developed over
the years for particular applications. It is common today for automated equipment to
use computer storage technology as the means for storing the programmed commands
and converting them into controlled actions. One of the advantages of computer
storage is that the program can be readily changed or improved. Altering a program
that is contained on mechanical cams involves considerable work.
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Puc. 1.5. IlpompliieHHBIH pOOOT-MaHUTYIIATOD

Programmable machines are often capable of making decisions during their
operation. The decision-making capacity is contained in the control program in the
form of logical instructions that govern the operation of such a system under varying
circumstances. Under one set of circumstances the system responds one way; under
different circumstances it responds in another way. There are several reasons for
providing an automated system with decision-making capability, including (1) error
detection and recovery, (2) safety monitoring, (3) interaction with humans, and (4)
process optimization.

3. IlepeBeauTe MpeaioKeHNsI HA AHTJIMUCKHUI SA3BIK:

1. ABTOMaTu3WpOBaHHAs CHUCTEMa OCYIIECTBISET HaOOp JEUCTBUH,
ONPEAETAEMBIX MPOTPAMMOIA.

2. B mpocTeIXx cucTemMax MporpamMma BKJIKOYAeT OrPAHUYEHHOE YHCIIO
JEUCTBUM, B CIIOKHBIX CUCTEMax YHCIIO 3alpOrpaMMHPOBAHHBIX KOMaHJ ropas3zio
OoJbIIe.

3. B aBTOMaTM3MpOBaHHOW CHCTEME 3alpOrPpaMMHUPOBAHHBIE KOMAHJIbI
CBSI3aHBI C YIIPABJIEHUEM C OOPaTHOM CBSI3BIO.

4. lenb ynpaBiieHusi ¢ 0OpaTHOW CBSI3bI0 — MPOBEPUTH TOUHOE BHIIIOJHEHHUE
3aporpaMMHUPOBAaHHOM OIEpaLUN.

5. 3amporpaMMHpOBaHHBIE KOMaH/Jbl MOTYT COJAEPKAaTbCA HAa MEXaAaHUYECKUX
YCTpOMCTBAX, NEPPOJIECHTAX, MATHUTHBIX JIEHTAX U MATHUTHBIX JTUCKAX.
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6. ABTOMaTM3MpOBaHHOE  OOOPYJOBAaHWE  MCIOJB3YeT  TEXHOJIOTHIO
KOMIBIOTEPHON TTAMSITH.

7. TlporpaMmmupyemMbie MallMHBI CIIOCOOHBI MPUHUMATh PEIICHUS BO BpeMs
CBOEH pabOTHI.

8. CnocoOHOCTh TPHUHUMATH PEIICHUS 3aKII0YaeTCs B  YIPABIAIOMIEH
nporpaMmMe B (hopMe JOTHIECKIX KOMaH/I.

4. OTBeTHTE HA CJICAYIOLINE BONPOCHI:
1. What is a programmed instruction?
2. What is a program?
3. Does the content of the program vary from one system to another? Why?
4. What kinds of media may contain the programmed commands?
5.What is the decision-making capacity of programmable machines?

5. CocTaBbTe pedepart TeKCTa, HCHOJIB3YS IJIAH U3 ynpaxkueHus 6 Unit 1.
UNIT 8

KOMITHIOTEPHOE YITPABJIEHUE TEXHOJIOTMYECKUM
MPOIIECCOM

1. U3yumure ciaeaywime cJI0Ba U BHIPAKCHUS:

1. actuation — npuseoenue 6 deticmeue

2. alarm — asapuiinoui cuenan

3. to facilitate — cooeticmeosamo,; obnecuams, facility —ycmpoticmso, facilities —
obopydosanue, annapamypa

4. furnace — neuw, copn; monxa

5.handling -  ympasnenue,  manunyruposauue;,  3aepysKa-paszepysKd,
MpancnopmuposKa

6. horn — pooicox

7. to implement — ocywecmensims, 6binoaHsams,; GHEOPsAMb

8. to maintain — obcysrcusame

9. message —coobwenue

10. to process — obpabameieams, Processing — obpabomka, Process -—
(mexnonocuueckutl) — npoyecc,  Process industry -  obpabamoeisarouas
NPOMBIULTIEHHOCTb

11. rate — ckopocms,; unmencusnocmo

12. sampling — anpobuposanue; evibopounviii konmpons, sample — obpaseu;,
npoba, evlbopKa

13. valve — knanan; pacnpederumens

14. variable — nepemennas senuuuna

15. yield — 06vém sbinycka; npouzeooumenvrocms, 3¢pghexmusnocme.
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2. 3aKkoHYMTE NPEeAJI0KCHUA MOAXOAAIIHUM BAPHAHTOM:

1. In computer process control the purpose of digital computer is ...
a) to store the programmed commands.
b) to direct the operations of a manufacturing process.

2. The modern computer process control system can measure...
a) temperature, flow rate, and pressure.
b) the productivity of a process plant.

3. The typical modern process plant is...
a) computer-controlled.
b) mechanized.

4. All computers of the plant are connected to the central computer...
a) in a random order.
b) in a hierarchical configuration.

5. Each process computer monitors the parameters that are required...
a) to control the central computer.
b) to control the process of manufacturing.

6. The central computer is able to...
a) integrate all the data from the process computers.
b) process data in numerical form.

3. IIpouuTaiiTe KypHAJBLHYI0O 3aMeTKY M BblOepuTe MOAXO/AsIlee HA3BaHUe.
OO0bsicHnTE CBOM BHIOOP:

TEXT 8

a) CONTROL ALGORITHMS
b) COMPUTER PROCESS CONTROL
C) MANUFACTURING PROCESS

In computer process control a digital computer is used to direct the operations
of a manufacturing process. Although other automated systems are typically
controlled by computer, the term “computer process control” is generally associated
with continuous or semi-continuous production operations involving materials such
as chemicals, petroleum, foods, and certain basic metals. In these operations the
products are typically processed in gas, liquid, or powder form to facilitate the flow
of the material through various steps of the production cycle. In addition, these
products are usually mass-produced. Because of the ease of handling the product and
the large volumes involved, a high level of automation has been accomplished in

these industries.
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The modern computer process control system generally includes the following:
(1) measurement of important process variables such as temperature, flow rate, and
pressure; (2) execution of some optimizing strategy; (3) actuation of such devices as
valves, switches, and furnaces that enable the process to implement the optimal
strategy; and (4) generation of reports to management indicating equipment status,
production performance, and product quality. Today computer process control is
applied to many industrial operations, two of which are described below.

The typical modern process plant is computer-controlled. In one petrochemical
plant that produces more than 20 products, the facility is divided into three areas,
each with several chemical-processing units. Each area has its own process-control
computer to perform scanning, control, and alarm functions. The computers are
connected to the central computer in a hierarchical configuration. The central
computer calculates how to obtain maximum yield from each process and generates
management reports on the process performance.

Each process computer monitors up to 2,000 parameters that are required to
control the process, such as temperature, flow rate, pressure, liquid level, and
chemical concentration. These measurements are taken on a sampling basis; the time
between samples varies between 2 and 120 seconds, depending on the relative need
for the data. Each computer controls approximately 400 feedback control loops.
Under the normal operation each control computer maintains the operation of its
process at or near optimum performance levels. If process parameters exceed the
specified normal or safe ranges, the control computer actuates a signal light and an
alarm horn and prints a message indicating the nature of the problem for the
technician. The central computer receives the data from the process computers and
performs calculations to optimize the performance of each chemical-processing unit.
The results of these calculations are then passed to the individual process computers
in the form of changes in the set points for various control loops.

Substantial economic advantages are obtained from this type of computer
control in the process industries. The computer hierarchy is capable of integrating all
the data from many individual control loops far better than humans are able to do,
thus permitting a higher level of performance. Advanced control algorithms can be
applied by the computer to optimize the process. In addition, the computer is capable
of sensing the process conditions that indicate the unsafe or abnormal operation much
more quickly than humans can. All these improvements increase productivity,
efficiency, and safety during the process operation.

4. OTBeTHTE HA CJEAYIOLINE BONPOCHI:
1. What is a “computer process control”?
2. What does the modern computer process control system generally
include?
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TEKCT JIJIA CAMOCTOATE/IbHOH PABOThI CTY/JIEHTA
CONTROL AND SEQUENCE OR SYSTEM STATE CONTROL

Sequential control may be either to a fixed sequence or to a logical one that
will perform different actions depending on various system states. An example of an
adjustable but otherwise fixed sequence is a timer on a lawn sprinkler.

States refer to the various conditions that can occur in a use or sequence
scenario of the system. An example is an elevator, which uses logic based on the
system state to perform certain actions in response to its state and operator input. For
example, if the operator presses the floor n-button, the system will respond depending
on whether the elevator is stopped or moving, going up or down, or if the door is
open or closed, and other conditions.

An early development of sequential control was relay logic, by which electrical
relays engage electrical contacts which either start or interrupt power to a device.
Relays were first used in telegraph networks before being developed for controlling
other devices, such as when starting and stopping industrial-sized electric motors or
opening and closing solenoid valves.

Using relays for control purposes allowed event-driven control, where actions
could be triggered out of sequence, in response to external events. These were more
flexible in their response than the rigid single-sequence cam timers. More
complicated examples involved maintaining safe sequences for devices such as swing
bridge controls, where a lock bolt needed to be disengaged before the bridge could be
moved, and the lock bolt could not be released until the safety gates had already been
closed.

The total number of relays, cam timers and drum sequencers can number into
the hundreds or even thousands in some factories. Early programming techniques and
languages were needed to make such systems manageable, one of the first being
ladder logic, where diagrams of the interconnected relays resembled the rungs of a
ladder. Special computers called programmable logic controllers were later designed
to replace these collections of hardware with a single, more easily re-programmed
unit.

In a typical hard wired motor start and stop circuit (called a control circuit) a
motor is started by pushing a "Start" or "Run" button that activates a pair of electrical
relays. The "lock-in" relay locks in contacts that keep the control circuit energized
when the push button is released. (The start button is a normally open contact and the
stop button is normally closed contact.) Another relay energizes a switch that powers
the device that throws the motor starter switch (three sets of contacts for three phase
industrial power) in the main power circuit. (Note: Large motors use high voltage and
experience high in-rush current, making speed important in making and breaking
contact. This can be dangerous for personnel and property with manual switches.) All
contacts are held engaged by their respective electromagnets until a "stop" or "off"
button is pressed, which de-energizes the lock in relay. Commonly interlocks are
added to a control circuit. Suppose that the motor in the example is powering
machinery that has a critical need for lubrication. In this case an interlock could be
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added to insure that the oil pump is running before the motor starts. Timers, limit
switches and electric eyes are other common elements in control circuits.

Solenoid valves are widely used on compressed air or hydraulic fluid for
powering actuators on mechanical components. While motors are used to supply
continuous rotary motion, actuators are typically a better choice for intermittently
creating a limited range of movement for a mechanical component, such as moving
various mechanical arms, opening or closing valves, raising heavy press rolls,
applying pressure to presses.
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